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INFORMATION PROCESSING APPARATUS, METHOD OF CONTROLLING 
PRINTING, COMPUTER PROGRAM, AND PRINTING SYSTEM 

BACKGROUND QF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a printing system, 
10 an information processing apparatus, a printing method, a 

computer program and a computer-readable storage medium, for 
converting image data of characters, graphical images, 
and/or the like generated by application software into 
raster image data and transmitting the resultant raster 
15 image data to a printer. 

Description of the Related Art 

[0002] In recent years, continuous reductions in prices 
of color printers and scanners have been achieved. This has 
made it possible to easily copy a color document using a 
20 color printer and a scanner connected to a computer. 

[ vvv«J j JLii ycucj-ax , Wiicn ^w^/_y xnvj _i_ o ^ca. j-uxiucu uoxny u 

scanner and a color printer connected to a computer, 
application software running on the computer reads image 
data from the scanner via a scanner driver and temporarily 
25 stores the image data in the form of a file on the computer. 
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Thereafter, if a user specifies the file and issues a print 
command to print the specified file, the application 
software outputs the image data to the color printer via the 
printer driver. 

5 [0004] In many cases, Microsoft Windows (R) is used as an 

OS (Operating System) of a computer. When Microsoft Windows 
is used as an OS, printing of data output from the 
application software is not started, until one page of data 
has been spooled and the one page of data has been output to 

10 the printer driver. In a case in which the printer has the 

capability of handling a page description language, the 
printer stores supplied print data in a memory disposed in 
the printer, and the printer starts printing when full one 
page of print data has been obtained in the memory. In this 

15 case, data described in the page description language may be 

supplied part by part in an arbitrary order. In contrast, 
in a printer that performs printing on the basis of raster 
data (bitmap data), printing is generally started before 
full one page of print data is obtained. Therefore, it is 

20 required that the computer should sequentially supply print 

uSua par*, i^y part xn tuc same order as the order in which 
the data is printed starting at the top of paper along a 
printing direction. To meet this requirement, the printer 
driver has to output raster data in such a manner that one 

25 page of print data is spooled and the print data is 
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rearranged so that the data is output in the same order as 
the order in which printing is performed on paper in the 
printing direction. In the conventional technique, as 
descried above, the process of reading image data via the 
5 scanner driver and the process of outputting image data via 

the printer driver are performed separately (refer to, for 
example, Japanese Patent Laid-Open No. 2001-144940). 
[0005] However, performing separately reading image data 
from the scanner and outputting image data to the printer 
10 results in an increase in the total time from accepting a 

copy start command issued by a user to the end of printing. 



SUMMARY OF THE INVENTION 



15 [0006] In view of the above, an object of the present 

invention is to provide a technique of, in response to a 
print request issued by an application to a printer driver, 
performing outputting image data from the application and 
printing by a printer driver in parallel thereby reducing 

20 the total time from the start of the process to the end of 

printing. 

[0007] To achieve the above object, the present invention 
provides a print control method of, in an information 
processing apparatus in which application software and a 
25 printer driver are installed, controlling a printing process. 
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comprising an output step in which the application software 
outputs one page of data part by part in the same order as 
the order in which the data is printed on printing paper, a 
conversion step in which the printer driver converts the 
5 input data into print data without spooling one page of the 

data and outputs the resultant print data to an image output 
device, and a parallel processing step of performing the 
output step and the conversion step in parallel. 
[0008] The present invention also provides an information 

10 processing apparatus in which application software and a 

printer driver are installed, comprising output means used 
by the application software to output one page of data part 
by part in the same order as the order in which the data is 
printed on printing paper in a printing direction, 

15 conversion means used by the printer driver to convert the 

input data into print data without spooling one page of data 
and to output the resultant print data to an image output 
device, and parallel processing means for performing the 
processes by the output means and the conversion means. 

20 [0009] The present invention also provides a printing 

control program for use in an information processing 
apparatus in which application software and a printer driver 
are installed, comprising an output step in which the 
application software outputs one page of data part by part 

25 in the same order as the order in which the data is printed 



on printing paper in a printing direction, a conversion step 
in which the printer driver converts the input data into 
print data without spooling one page of the data and outputs 
the resultant print data to an image output device, and a 
parallel processing step of performing the output step and 
the conversion step in parallel. 

[0010] Further objects, features and advantages of the 
present invention will become apparent from the following 
description of the preferred embodiments with reference to 
the attached drawings. 

pptei? nRRCRIP TTON OF THE DRAWINGS 

[0011] FIG. 1 is a functional block diagram of a print 
system according to an embodiment of the present invention. 
[0012] FIG. 2 is a diagram showing an example of print 
data supplied from application software. 

[0013] FIG. 3 is a diagram showing an example of a manner 

in which print data is divided into bands. 

[0014] FIG. 4 is a diagram showing times spent by the 

scanner in scanning and by the printer in printing. 

[0015] FIGS. 5A to 5C are diagrams showing positions, on 

printing paper, of printer bands handled by the printer 

driver . 

[0016] FIG. 6 is a flow chart showing a process performed 
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by the application software. 

[0017] FIG. 7 is a flow chart showing an initialization 
process performed by the printer driver. 

[0018] FIG. 8 is a flow chart showing a printing process 
5 performed by the printer driver. 

[0019] FIG. 9 is a flow chart showing a page end process 
performed by the printer driver. 

[0020] FIG. 10 is a flow chart showing a process of 
determining whether parallel processing is possible. 
10 [0021] FIG. 11 is a diagram showing a user interface used 

to issue a copy command to the application software. 
[0022] FIG. 12 is a user interface used to set the 
application software so as to enable or disable the parallel 
processing mode. 

15 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0023] Referring to the attached drawings, embodiments of 
a printing system, an information processing apparatus, a 
20 printing method, a computer program, and a computer-readable 

storage medium according to the present invention are 
described below. 

[0024] FIG. 1 is a functional block diagram of a printing 
system according to an embodiment of the present invention. 
25 For example, the printing system includes a printer 105, a 
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scanner 107, and a common type of personal computer 101 on 
which Microsoft Windows (R) or the like is installed as a OS 
(operating system, which functions as basic software) and 
arbitrary application software (hereinafter referred to 
5 simply as an application) 102 having the capability of 

printing wherein the printer 10 5 and the scanner 107 are 
connected to the personal computer 101. 

[0025] The application 102 receives image data from the 
scanner 107 by using the scanner driver 106 via the OS 103 
10 and outputs the image data to the printer 105 by using the 

printer driver 104. 

[0026] In general, as in the conventional technique 
described earlier, it takes a long time for the scanner 
driver 106 to acquire image data from the scanner 107 and 

15 for the printer driver 104 to generate print data to be used 

by the printer 105. In the present invention, to avoid the 
above problem, inputting image data from the scanner 107 and 
printing by the printer 105 are performed in parallel 
thereby making it possible to perform copying at a high 

20 speed. 

[0027] Even if the application 102 outputs image data to 
be used by the printer 105, no data is supplied from the OS 
103 to the printer driver 104 until one page of data has 
been generated via the following processes: 
25 1-1) Spooling performed by the OS, and 



- 8 - 



1-2) Processes performed by the application programming 
interface (API) of the Microsoft Windows (R) , 
and thus printing is started after one page of an image has 
been scanned. 

5 [0028] To make it possible to perform printing in the 

parallel processing mode, it is needed to solve the problems 
associated with spooling by the OS and the processes 
performed by the API, as described below. 

10 1-1) Spooling by the OS 

[0029] The OS 103 has the capability of performing 
printing in a background mode that allows the application 
102 to start a next process before printing of data 
requested by the application 102 is completed. In the 

15 background mode, the OS 103 spools data in the form of 

drawing commands received from the application 102 into an 
EMF (Enhanced Meta File) thereby making it possible for the 
application 102 to start a next process. While the 
application 102 is performing the next process, the OS 103 

20 outputs the spooled EMF data to the printer driver 104 to 

perform printing. 

[0030] Setting associated with EMF spooling is possible 
for each printer driver 104. A user may switch the setting 
associated with EMF spooling, or the printer driver 104 may 
25 disable the EMF spooling. However, in general, the EMF 
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spooling is set to be enabled when the printer driver 104 is 
installed, and the EMF spooling is maintained in the enabled 
state. 

[0031] EMF data in a spool file is also used by the OS 
5 103 in various printing modes, such as a reversal mode in 

which printing is performed starting from a last page, and a 
N-up mode in which a plurality of pages are printed on a 
single sheet. Therefore, even when the capability of 
printing in the background mode is unnecessary, if the EMF 

10 spooling is disabled by a user or the printer driver 104, 

various printing modes which need EMF data, such as the 
reversal mode and the N-up mode, are also disabled. 
[0032] To avoid the above problem, the EMF spooling is 
disabled by the printer driver 104 in response to a command 

15 issued by the scanner application only when printing and 

scanning by the scanner 107 are performed in parallel, 
thereby making it possible to perform scanning and printing 
in parallel without requiring a user to perform an 
additional operation. When a user specifies that printing 

20 should be performed in the reverse mode or the N-up mode 

that needs EMF spooling, the parallel processing may be 
automatically disabled. 

1-2) Process performed by the API of Windows (R) 
25 [0033] The specifications of the API of Windows (R) allow 
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the application 102 to output print data within one page 
part by part in an arbitrary order. As a result, printing 
cannot be started until a page end command is issued by the 
application 102. For example, when data shown in FIG. 2 is 
5 printed, the application 102 sequentially performs the 

following steps in the same order as listed below. 

1. Outputting a page start command 

2. Outputting bitmap data of a background image 201 (a 
faint color pattern is drawn, although it is not shown in 

10 FIG. 2) 

3. Outputting data of an illustration 204 in a bottom 

area 

4. Outputting data of a character string "Happy New 
Year!" 202 

15 5. Outputting data of a character string "Thank 

you January 1, 2002" 203 

6 . Outputting a page end command 
[0034] As described above, in the specifications of the 
API of Windows(R), because it is allowed to first output 

20 data of a background image and then output data of a 

character string or the like which is to be superimposed on 
the background image, print data is not finally determined 
for all points until the page end command is issued and thus 
printing cannot be started until the page end command is 

25 issued. 
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[0035] In the printing system using Windows(R), in view 
of the above, printing is performed as follows. 

2-1) Printing using a banding driver 
5 [0036] In a case in which image data of characters and/or 

a graphics image is generated by the application 102 and 
output in the form of raster image data to the printer 105, 
the image data is first generated on a virtual page memory 
in the personal computer 101 serving as a host computer, and 

10 then the image data is output to the printer 105. 

[0037] In the above process, in order to increase the 
memory efficiency of the host computer, the virtual page 
memory is divided into a plurality of bands. In response to 
a request for image data from the OS 103, image data is 

15 generated on the band memory on a band-by-band basis. If 

image data for a whole band is generated, the data generated 
on the band memory is output to the printer under the 
control of the OS 103. 

[0038] FIG. 3 shows a manner in which image data is 
20 generated on the band-by-band basis. The OS 103 extracts 

drawing commands belonging to respective bands and supplies 
the extracted drawing commands to the printer driver 104. 
More specifically, the OS 103 retains one page of drawing 
commands, and the OS 103 requests the printer driver 104 to 
25 output image data on the band-by-band basis. For example. 
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in the case of band 1, the OS 103 requests the printer 
driver 104 to output bitmap data of the background image 201 
(a faint color pattern is drawn as the background image, 
although it is not shown in FIG. 3) in band 1 and a 
5 character string "Happy New Year!" 202. 

[0039] In response to receiving the request, the printer 
driver 104 supplies only drawing commands belonging to band 
1 to the printer 105. After completion of supplying the 
drawing commands belonging to bands 1 , the printer driver 

10 104 notifies the OS 103 of the completion of the process and 

the band location. In response, the OS 103 sequentially 
supplies data of following bands 2, 3, to the printer 

driver 104 band by band in the similar manner to band 1. 
[0040] In the case in which the banding driver is used, 

15 as described above, the OS 103 first spools (acquires and 
retains) one page of data and then outputs data to the 
printer driver 104 on the band-by-band basis. 

2-2) Printing using an unhanding driver 
20 [0041] In a case in which the printer 105 has a page 

memory or a similar memory capable of storing one page of 
data, the printer 105 can retain one page of image data. In 
a case in which the printer driver 104 has a spooling 
capability, the printer driver 104 can retain one page of 
25 image data. In either case, the printer driver 104 informs 
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the OS 103 that the printer driver 104 is capable of 
handling image data in the unhanding mode. 
[0042] In the case in which the printer driver 104 has 
the capability of handling image data in the unhanding mode, 
5 if the EMF spooling is set to be disabled, the OS 103 

directly transfers the output from the application 102 to 
the printer driver 104 and the printer 105. The printer 
driver 104 and the printer 105 receive the data and retain 
the received data until the API of the Windows (R) determines 

10 the final data. If a page end command is received, the 

printer driver 104 and the printer 105 start printing. 
[0043] As described above, to make it possible to print 
image data supplied from any application via the API of 
Windows (R), printing cannot be started until one full page 

15 of image data is acquired. 

[0044] Thus, regardless of whether the printer driver is 
of the banding type or unbanding type, it is required to 
spool one page of data in the OS or the printer driver. As 
a result, printing needs a long time. 

20 [0045] To avoid the above problem, the printer driver 104 

has a parallel processing mode in which processing is 
performed as follows. 

* The application 102 outputs data part by part in the 
order corresponding to the direction in which printing paper 

25 is fed by the printer 105, that is, in the order 
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corresponding to the direction from the top to the bottom of 
one page. 

* The parallel processing mode can be specified by the 
application 102 that knows the above -described rule. 
5 * The printer driver 104 declares to the OS 103 that 

the OS 102 should handle data in the unhanding mode, and 
banding is performed by the printer driver 104. 
[0046] FIG. 4 shows times spent by the scanner 107 in 
scanning (denoted by "Scan") and times spent by the printer 

10 105 in printing (denoted by "Print"). In the normal mode, 

after completion of scanning by the scanner 107, the OS 103 
requests the printer 105 to print data spooled in an EMF 
spool file. In response, the printer 105 starts printing. 
In contrast, in the parallel processing mode, data obtained 

15 by scanning is printed when a next area is being scanned, 

and thus the total processing time from the start of 
scanning to the end of printing can be reduced. 
[0047] The processing flows according to the present 
embodiment are described below with reference to FIGS. 6 to 

20 10, wherein FIG. 6 shows a process performed by the 

application 102, FIG. 7 shows an initialization process 
performed by the printer driver 104, FIG. 8 shows a printing 
process performed by the printer driver 104, FIG. 9 shows a 
page end process performed by the printer driver 104, and 

25 FIG. 10 shows a process of determining whether the parallel 
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processing is possible. 

[0048] FIG. 11 shows a user interface that is displayed 
when the application 102 is started. In the user interface 
shown in FIG. 11, a COPY key has a special function 
5 according to the present invention. If a user presses this 

COPY key, copying is started in the parallel processing mode 
in which reading data from the scanner and outputting data 
to the printer are performed in parallel. In addition to 
the copying function of scanning an image and printing the 

10 image using the printer 105, the application 102 also has a 

mailing function of transmitting an image obtained by 
scanning via the Internet, and a saving function of saving 
image data in a file. If the user presses the COPY key 
shown in FIG. 11, the application 102 first determines 

15 whether the parallel processing is possible (step S109 in 

FIG. 6). 

[0049] FIG. 10 shows the details of the process of 
determining whether the parallel processing is possible. 
[0050] First, via the extended API (Application 

20 Programming Interface), the application 102 makes an inquiry 

about the capabilities of the printer driver 104 and 
determines whether the printer driver 104 supports the 
parallel processing. In a case in which the OS has a 
capability of making the inquiry about the capabilities of 

25 the printer driver 104 in response to a request from the 
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application 102, the inquiry is made via the OS. However, 
if the OS does not have such a capability, the application 
sends an inquiry directly to the printer driver 104 without 
using the OS (step S501 in FIG. 10). Some printer drivers 
5 do not support the parallel processing mode, although some 

printer drivers support the parallel processing mode. If 
the parallel processing mode is supported, the printer 
driver notifies the application 102 via the extended API 
that the printer driver supports the parallel processing 
10 mode. 

[0051] If it is determined in step S501 that the parallel 
processing is supported, it is further determined whether 
high-speed communication is available. 
[0052] In the parallel processing mode, a heavy 

15 processing load is imposed on a CPU to concurrently perform 

inputting of image data from the scanner 107 and outputting 
of image data to the printer 105. In general, the scanner 
107 and the printer 105 are connected to the personal 
computer 101 via USB communication lines. In a case in 

20 which data communication via different USB ports of the 

personal computer 101 is controlled by a single hardware 
chip, a very large processing load on the hardware chip can 
occur, which can cause a delay in transmitting/receiving 
data. If there is a delay in receiving data from the 

25 scanner 107, a data reading carriage of the scanner 107 
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stops, and it becomes necessary to perform rereading. The 
above problem can be avoided if the scanner 107 or the 
printer 105 is connected to the personal computer 101 via a 
high-speed communication line such as a USB 2.0 
communication line, which is widely used in state-of-the-art 
personal computers. Thus, the application 102 determines 
whether high-speed communication with the scanner 107 or the 
printer 105 is possible by determining whether the scanner 
107 or the printer 105 is connected via a USB 2.0 interface. 
The capability of high-speed communication may be determined 
for both or one of the scanner 107 and the printer 105. In 
the case in which the capability of high-speed communication 
is determined for only one of the scanner 107 and the 
printer 105, it is desirable to determine the capability of 
the scanner 107, because data transmitted from the scanner 
107 has a greater data size than data transmitted to the 
printer 105. In a case in which communication is controlled 
separately for the scanner 107 and the printer 105 by using 
different chips, the communication capability may be 
regarded as being sufficiently high, even if the 
conununicat ion speed is not very high (step S502) . 
[0053] If it is determined that the personal computer 101 
and the scanner 107 are connected via a high-speed 
communication line, then the application 102 further 
determines, in the next step S503, whether plain paper is 
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used as media on which printing is performed by the printer 
105 , by making an inquiry to the printer driver 104. 
[0054] In recent years, the image quality of printers has 
been improved, and there is an increasing need for printing 
5 high-quality digital images. If commercially available 

high-end printing paper is used, it is possible to print 
very high-quality image similar to that obtained by silver 
photography. However, printing on such high-end printing 
paper needs very complicated image processing, which results 

10 in an increase in load imposed on a CPU. The increase in 

load often causes a delay in receiving image data from the 
scanner 107 and also causes a break in a printing operation 
of the printer 105. Such a break in the printing operation 
causes ink to dry, which results in a break in continuity of 

15 image tone and thus degradation in image quality. To avoid 

the above problem, the determination is made as to whether 
plain paper is used as printing media, and the parallel 
processing is performed only when plain paper is used ( step 
S503) . 

20 [0055] If it is determined in step S503 that plain paper 

is used, copying in the parallel processing mode is started. 
Alternatively, a user may determine whether copying is 
performed in the parallel processing mode. In order to make 
it possible for the user to specify whether copying is 

25 performed in the parallel processing mode, the user 
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requests the printer driver 104 to operate in the parallel 
processing mode. This is to prevent printing from being 
performed incorrectly which would otherwise occur if 
printing is specified to be performed in the parallel 
5 processing mode by a user or an application which does not 

know that data should be correctly output in the particular 
order and thus if data is output in a wrong order from the 
application 102. For example, in the case of data shown in 
FIG. 2, if the data is directly printed in the parallel 

10 processing mode, the printing position reaches the end of 

the page when the whole bitmap data of the background 201 
has been output from the application 102, and it becomes 
impossible to print following data including character data 
or the like. To avoid the above problem, it is desirable 

15 that setting can be made in a special manner that is not 

included in the specifications of Windows (R). 
[0059] For example, the printer driver 104 is formed so 
as to have a special function, and the application 102 
adapted to the parallel processing performs setting using 

20 the special function. 

[0060] The process performed by the printer driver 104 in 
response to an initialization request is described below 
with reference to FIG. 7. First, the printer driver 104 
determines whether the parallel processing mode is requested 

25 by the application 102 (step S201). 
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[0061] If the answer in decision step S201 is yes, it is 
further determined whether the driver is correctly set so 
that the parallel processing is possible. In the parallel 
processing mode, EMF spooling is disabled, and banding is 
5 performed by the printer driver 104. However, the OS 103 

realizes many functions using an EMF spool file, and those 
functions become impossible. For example, when the 
application 102 performs printing of a plurality of pages, 
the reverse mode, in which data of all pages is first 
10 spooled in an EMF spool file and then printing is performed 

in the reverse order starting from the last page, becomes 
unavailable. Functions that need banding also become 
unavailable . 

[0062] In view of the above, when the user specifies that 
15 printing should be performed using a function that needs EMF 

spooling, printing is performed in the non-parallel 
processing mode so that the function specified by the user 
can be used. Thus, it is determined whether the current 
setting needs EMF spooling or banding (step S202). 
20 Depending on the specified function, printing may be 

performed in the parallel processing mode without using the 
specified function. 

[0063] If the answer in step S202 is "no", the EMF 
processing is disabled for the job to be processed in order 
25 to enable the parallel processing mode (step S203). The 
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disabling of the EMF processing is accomplished by setting a 
flag GC AP S_DONT JOURNAL in data DEVINFO returned to the OS 
103, when the OS 103 performs initialization for each job 
(printing job requested by the application). The flag is 
effective only for the initialized job, and the flag does 
not influence following printing jobs. 

[0064] Thereafter, it is declared to the OS 103 that 
processing should be performed in the unbanding mode (step 
S204). The printer driver 104 produces data serving as a 
virtual device referred to as Surface and returns the 
produced data Surface to the OS 103 in the initialization 
step. Surface can be specified as a banding driver by 
calling a function EngMarkBandingSurf ace in the OS 103. If 
the OS 103 receives Surface from the printer driver 104, the 
OS 103 handles Surface as a banding driver. On the other 
hand, if EngMarkBandingSurf ace is not called, processing is 
performed in the unbanding mode. In this specific case, it 
is required that processing is performed by the OS 103 in 
the unbanding mode, EngMarkBandingSurf ace is not called. 
This setting is also effective only for the present job to 
be processed, and the setting is not effective for following 
printing jobs . 

[0065] If the answer in step S201 is "no" or the answer 
in step S202 is "yes", that is, if the application 102 does 
not specify the parallel processing mode or if the printer 
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driver 104 disables the parallel processing mode although 
the parallel processing mode is requested because EMF 
spooling or banding is necessary, the flag GCAPS_DONT JOURNAL 
in DEVINFO is not set in the initialization performed by the 
5 OS 103 for the job (step S205), and DEVINFO is returned to 

the OS 103 after calling EngMarkBandingSurf ace to enable 
Surface (step S206), which are opposite to steps S203 and 
S204. 

[0066] Referring again to FIG. 6, after completion of the 

10 initialization of the printer driver 104, the application 

102 outputs image data acquired from the scanner 107 to the 
printer 105 in such a manner that one page of image data is 
divided into bands and image data is input and output 
repeatedly on the band-by-band basis. More specifically, 

15 the application 102 inputs one band of image data from the 

scanner 107 via the scanner driver 106 (step S102) and 
outputs the input one page of image data to the printer 105 
via the printer driver 104 (step S103). This makes it 
possible for the printer 105 to print a band of image data 

20 when a next band of image data is being input from the 

scanner 107. The band size employed in the printing 
performed by the printer 105 may or may not be set to be 
equal to the band size employed by the printer driver 104. 
[0067] The process performed by the printer driver 104 in 

25 response to an output request is described below with 
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reference to FIG. 8. First, in step S301, it is determined 
whether the image data requested to be output is included in 
a band defined in the printer driver 104. In the printer 
driver 104, the band position is first at the top of the 
5 page, as with band 1 shown in FIG. 3. With advance in the 

printing process, the band position is changed in the 
downward direction to band 2, band 3, and so on. In the 
determination as to whether the image data is included in a 
band, the answer is "yes" if any part of the requested image 

10 data is included in the band memory. 

[0068] If it is determined that the image data is 
included in the band, a part of image data included in the 
band is written into the band memory, that is, the image 
data to be output is scaled up or down depending on the 

15 printing area, and the resultant image data is written into 

the band memory (step S302). 

[0069] If the answer in step S301 is "no" or upon 
completion of step S302, the band position in the printer 
driver 104 relative to the output image is determined. FIGS. 
20 5A to 5C are diagrams showing positions, on printing paper, 
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shows a case in which the whole output image is within the 
printer band, and FIG. 5B a case in which part of the output 
image is included in a next band. FIG. 5C shows a case in 
25 which the whole output image is in an outside area below the 
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band. The bands are sequentially processed from the top to 
the bottom. 

[0070] First, it is determined whether the whole image 
data has been written in the band memory (step S303 in FIG. 
5 8). In the examples shown in FIGS. 5A to 5C, the answer is 

"yes" for the case shown in FIG. 5B in which the output 
image data is written on the lower edge of the band, but the 
answer is "no" for the cases shown in FIGS. 5A and 5C. 
[0071] If the answer in step S303 is "no", it is further 

10 determined in step S304 whether the output image is included 

in a following band. In the case shown in FIG. 5C, the 
whole image is in an area below the lower edge of the band, 
and thus the answer is "yes", but the answer is "no" in the 
case shown in FIG. 5A in which there is no output image 

15 below the lower edge of the band. 

[0072] If it is determined in step S304 that the output 
image is not included in the following band as is the case 
shown in FIG. 5A, the image data is not output to the 
printer 105, because there is a possibility that a further 

20 image write command for the present band memory is issued 

although the requested image has been written in the band 
memory. Thus, the process performed in step S103 of FIG. 6 
by the printer driver 104 is completed. 

[0073] On the other hand, if it is determined in step 
25 S303 that the output image has been written over the whole 
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band as in the case shown in FIG. 5B # or if it is determined 
in step S304 that the image is also included in the 
following band as in the case shown in FIG. 5C, it can be 
concluded that a further request for outputting the image 
5 data in this band will not be issued, because, in the 

parallel processing mode, an image write command is issued 
by the application 102 in the order from the top to the 
bottom. Thus no further image write command for the band is 
issued after the image data has been written over the whole 
10 band or after an image write command for a following band 

has been issued. The image data written in the band memory 
is converted into data in the form of printer commands and 
output to the printer 105 (step S305). 

[0074] Thereafter, in step S306 it is determined whether 
15 the band output in step S305 is the last band on the page. 

If it is determined the band is the last one, it is 
concluded that the outputting of image data is completed for 
the whole page, and thus the process performed by the 
printer driver 104 in step S103 of FIG. 6 is completed. 
20 [0075] On the other hand, if the answer in step S306 is 

"no", that is, if it is determined that the outputting is 
not completed for all bands, the band position is changed to 
a next band position (step S307) and the process flow 
returns to step S301 to repeat step S301 and following steps. 
25 [0076] Referring again to FIG. 6, the process performed 
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by the application 102 after the completion of outputting 
image data to the printer driver 104 is described below. In 
order to repeatedly input image data from the scanner driver 
106 and output the image data to the printer driver 104 
5 until full one page of image data is processed, the 
application 102 determines, after the completion of 
outputting image data to the printer driver 104, whether 
scanning of image is completed for the entire one page (step 
S104) . 

10 [0077] If the answer in step S104 is "no", that is, if it 

is determined that the scanning is not completed for the 
entire one page, the process flow returns to step S102 to 
repeat step S102 and following steps. On the other hand, if 
the answer in step S104 is "yes", that is, if it is 

15 determined that the scanning is completed for the entire one 

page, the application 102 issues a page end command to the 
printer driver 104. Thus, the process performed by the 
application 102 is completed. 

[0078] The process performed by the printer driver 104 in 
20 response to receiving the page end command is described 

below with reference to FIG. 9. The printer driver 104 has 
to output to the printer 105 the image data which has been 
written in the band memory but which has not yet been output 
to the printer 105. First, it is determined whether the 
25 image data currently stored in the band memory has been 
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output to the printer 105 (step S401). This determination 
is required because there is a possibility that the image 
data, which has been output at last from the application 102 
and written to the end of the band as is the case in FIGS. 
5 5B and 5C, remains in the band memory after the image has 

been output in step S305 to the printer 105. 
[0079] If the answer in step S401 is "yes", the process 
of the printer driver 104 is ended. On the other hand, if 
the answer in step S401 is "no", then in step S402, the 

10 image data written in the band memory is converted into data 

in the form of printer commands and output to the printer 
105, as in step S305 of FIG. 8. Thus, the process performed 
by the printer driver 104 is completed. 
[0080] Although in the embodiments described above, 

15 copying is performed using the scanner 107 and the printer 

105, the present invention can also be advantageously 
employed when data received from another device or received 
via a network is printed, or when print data, which is 
generated by an application via complicated processing by 

20 spending a long time, is printed. 

Other Embodiments 

[0081] The objects of the present invention may also be 
achieved by supplying a software program code to a computer 
25 connected to a plurality of devices or to a computer in a 
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system whereby the computer (CPU or MPU) in the system or 
the apparatus controls various devices in accordance with 
the program code thereby achieving the functions of any of 
the embodiments described above. This technique also falls 
5 within the scope of the present invention. 

[0082] In this case, it should be understood that the 
program code read from the storage medium implements the 
functions of the invention and thus the program code falls 
within the scope of present invention. The program code may 

10 be transmitted via a transmission medium such as a 

communication medium (wireless or wired communication line 
such as an optical fiber) in a computer network system 
(using a network such as a LAN , WAN (such as the Internet), 
or a wireless communication network) designed to transmit 

15 information such as program information on a carrier signal. 

[0083] Means for supplying the program code to a computer, 
such as a storage medium on which the program code is stored, 
also falls within the scope of the present invention. 
Specific examples of storage media that can be preferably 

20 employed in the present invention to store the program code 

include a floppy disk, a hard disk, an optical disk, a 
magneto-optical disk, a CD-ROM, a magnetic tape, a non- 
volatile memory card, and a ROM. 

[0084] Furthermore, the scope of the present invention 
25 includes not only such a system in which the functions of 
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any embodiment described above are implemented simply by 
executing a program code on a computer but also a system in 
which the functions of any embodiment described above are 
implemented by the program code in cooperation with a OS 
5 (operating system) on which the program runs or in 

cooperation with another application software. 
[0085] Furthermore, the program code may be stored into a 
memory provided on an expansion board inserted into the 
computer or an expansion unit connected to the computer, and 
10 a part of or the whole of process may be executed by a CPU 

or the like provided on the expansion board or the expansion 
unit thereby realizing the functions according to the 
invention. This technique also falls within the scope of 
the invention. 

15 [0086] As described above with reference to specific 

embodiments, the present invention makes it possible to 
reduce the total time needed to perform copying by 
performing inputting of image data from the scanner and 
printing of the image data by the printer in parallel. This 

20 is very useful especially in the case in which it takes a 

long time for application software to generate data to be 
output to the printer on the basis of image data acquired 
from the scanner. 

[0087] The present invention also makes it possible to 
25 print image data at a high speed in response to a request 
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issued by the application to the printer driver, by 
performing outputting image data from the application and 
printing by the printer driver in parallel within one page, 
thereby reducing the total time from the start of the 
5 process to the end of printing. 

[0088] While the present invention has been described 
with reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. On 

10 the contrary, the invention is intended to cover various 

modifications and equivalent arrangements included within 
the spirit and scope of the appended claims . The scope of 
the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 

15 equivalent structures and functions. 



